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DETAILED ACTION 

Response to Arguments 
1. Applicant's arguments filed 9/12/06 have been fully considered but they are not 
persuasive. 

In regards to applicants argument that that none of Curran, Burleson, De la Iglesia et al or 
Devanney teach the newly claimed "determining whether the first device will drive output data 
during the next drive cycle": This is incorrect all 4 of these references start at the point that their 
first device (the one driving data) are going to drive output data during the next drive cycle. 
Thus it has been determined that the first device is going to drive output data during the next 
drive cycle. These references also teach how the data is received in considering the inversion bit. 
The examiner recognizes that none of these references expressly state that the first device does 
not determine whether the first bits should be inverted when the first device is not going to 
output data during the next cycle (implied from applicants arguments as opposed to claimed). It 
is well known not to waste time calculating information that is not going to be used. 

In regards to applicants argument that none of the cited references teach a first, second, 
and third devices as claimed in claim 62: The examiner took official notice that systems with 
more than 2 devices was well known. In response to applicants traverse of taking notice. 
Applicant has attempted to challenge the Examiner's taking of Official Notice. However, 
Applicant has not provided adequate information or argument that on its face creates a 
reasonable doubt regarding the circumstances justifying the Official Notice. See MPEP 2144.03 
and In re Boon, 169 USPQ 231 (CCPA 1971). Even though applicants have not properly 



Application/Control Number: 10/730,896 Page 3 

Art Unit: 2112 

challenged the official notice the examiner is providing PN 2002/0156953 to Beiley et al that 
expressly teaches (paragraph 0018) the bus on which the bus inversions is performed can be 
either point-to-point or multidrop. Multidrop means having 3 or more devices coupled to the 
bus. 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claiml-13, 17-22, 26-36, 38-49, 51-64 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Curran PN 5,574,921 in view of Devanney et al PN 6,243,779. 

In regards to claims 1,17, 26, 48, 63-64: Curran teaches a method of performing bus 
inversion on first bits (181) to be transmitted on a bus (188), from a first device (the sending 
device) to a second device (the receiving device), said method comprising the steps of: 
determining whether the first device will drive output data during a next drive cycle (the first 
device will drive during the next drive cycle. Note some form of arbitration which would 
include always granting or some other form is inherent.); if it is determined that the first device 
will drive output data during the next cycle; capturing a state of previously transmitted bits on 
the bus (186 nbits); capturing a state of an inversion bit associated with the previously 
transmitted bits (186 sbit); and determining from the captured state of the previously transmitted 
bits (186 nbits) whether the first bits should be inverted (via 183 184 and 185). Curran is silent 
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upon whether bus 188 is a unidirectional or bidirectional bus. Devanney et al expressly teaches 
that bit inversion can either unidirectional or bidirectional (Column 2 lines 21-22). It would have 
been obvious to use Curran's bit inversion on either a unidirectional or bidirectional bus because 
this would have prevented limiting the usability of Curran's system. 

In regards to claims 2, 27, 49: Curran teaches inverting the bits if it is determined the bits 
should be inverted (via 185). 

In regards to claims 3-4, 9, 21, 28-29, 33: Curran teaches outputting the inverted/not 
inverted first bits on the bus; and outputting the inversion bit with a value indicating that the first 
bits have been inverted/not inverted. 

In regards to claims 5, 18, 30: Curran teaches inverting if the hamming distance is 
greater than V% the number of bits. 

In regards to claims 6, 19, 3 1 : Curran teaches taking into account the inversion bit. 
Curran does not teach computing the hamming distance than taking into account the inversion bit 
instead Curran teaches taking into account the inversion bit than computing the hamming 
distance. However in Curran when taking into account the inversion bit, if the hamming distance 
of the data equal J4 the number of bits than the only bit remaining is the inversion bit. Thus if 
the value of the inversion bit is 1 than the over all hamming distance will be greater than X A and 
the next inversion bit will be set to 1. If the value of the inversion bit is 0 than the over all 
hamming distance will be less than Vi and the next value of the inversion bit will be set to 0. 
Thus if the hamming distance of the data is Vi than the next value of the inversion bit will be set 
to the previous value of the inversion bit. It would have been obvious to a person of ordinary 
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skill in the art at the time of the invention to compute the hamming distance than take into 
account the inversion bit as a basic principal of math. 

In regards to claim 7: Curran teaches the number of bits being N. 50% of all values of N 
are even. 

In regards to claims 8, 20, 32: Curran teaches outputting the inverted/not inverted first 
bits on the bus; and outputting the inversion bit with a value indicating that the first bits have 
been inverted/not inverted. 

In regards to claims 38-42, 51-54: Curran teaches inverting the "bus" Curran does not 
limit the type of bus. Curran is silent if the bus is the address, command or data bus. Official 
Notice is taken that address, data and command buses are well known types of buses. It would 
have been obvious to a person of ordinary skill in the art at the time of the invention perform 
Curran' s invention on any type of parallel bus because this would have provides for Curran' s 
power savings without limiting the type of bus. 

In regards to claim 62: Curran teaches the inversion as described above. Curran only 
expressly teaches two devices the sending and receiving devices. Curran does not expressly state 
that there can be more than 2 devices. Official notice is taken that systems with more than 2 
devices are common. It would have been obvious to use Curran 's bus inversion system in 
systems. 

In regards to claim 10: Curran teaches the number of bits being N. 50% of all values of 
N are odd. 

In regards to claims 1 1, 34: Curran captures the bits only when bits are available to be 
transferred. 
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In regards to claims 12, 35: Curran captures the bits on every transfer. 

In regards to claims 13, 22, 36: Curran makes the determination for reducing the number 
of transitions of the first bits and the inversion bit. 

In regards to claims 43-47, 55-60: Curran teaches the number of bits being N. 4,8,9,16 
and 32 are included in N. 

In regards to claim 61 : Curran teaches multiple inversion bits. 

3. Claims 1-13, 17-22, 26-36, 38-49, 51-64 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bus-Invert Coding for low-power I/O by M.R. Stan and W.P. Burleson herein 
after Burleson in view of Devanney et al PN 6,243,779. 

In regards to claims 1,17, 26, 48, 63-64: Burleson teaches a method of performing bus 
inversion on first bits (D0-D7 or sub-buses section III C.) to be transmitted on a bus (bus), from a 
first device (the sending device) to a second device (the receiving device), said method 
comprising the steps of: determining whether the first device will drive output data during a next 
drive cycle (the first device will drive during the next drive cycle. Note some form of arbitration 
including always granted is inherent.); if it is determined that the first device will drive output 
data during the next cycle; capturing a state of previously transmitted bits on the bus (Pages 53- 
54 steps 1-4); capturing a state of an inversion bit associated with the previously transmitted bits 
(invert and description of figure 6)); and determining from the captured state of the previously 
transmitted bits (D0-D7) whether the first bits should be inverted (steps 1-4). Burleson is silent 
upon whether the bus is a unidirectional or bidirectional bus. Devanney et al expressly teaches 
that bit inversion can either unidirectional or bidirectional (Column 2 lines 21-22). It would have 
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been obvious to use Burleson's bit inversion on either a unidirectional or bidirectional bus 
because this would have prevented limiting Burleson. 

In regards to claims 2, 27, 49: Burleson teaches inverting the bits if it is determined the 
bits should be inverted (step 2). 

In regards to claims 3-4, 9, 21, 28-29, 33: Burleson teaches outputting the inverted/not 
inverted first bits on the bus; and outputting the inversion bit with a value indicating that the first 
bits have been inverted/not inverted. 

In regards to claims 5, 18, 30: Burleson teaches inverting if the hamming distance is 
greater than 54. 

In regards to claims 6, 19, 31 : Burleson teaches taking into account the inversion bit. 
Burleson does not teach computing the hamming distance than taking into account the inversion 
bit. However Burleson is silent as to when to take into account the inversion bit, if the hamming 
distance of the data equal 54 the number of bits than the only bit remaining is the inversion bit. 
Thus if the value of the inversion bit is 1 than the over all hamming distance will be greater than 
54 and the next inversion bit will be set to 1 . If the value of the inversion bit is 0 than the over all 
hamming distance will be less than 54 and the next value of the inversion bit will be set to 0. 
Thus if the hamming distance of the data is 54 than the next value of the inversion bit will be set 
to the previous value of the inversion bit. It would have been obvious to a person of ordinary 
skill in the art at the time of the invention to compute the hamming distance than take into 
account the inversion bit as a basic principal of math. 

In regards to claim 7: Burleson teaches the number of bits being N, in all examples the 
number of bits being even. 



Application/Control Number: 10/730,896 Page 8 

Art Unit: 2112 

In regards to claim 8, 20, 32: Burleson teaches outputting the inverted/not inverted first 
bits on the bus; and outputting the inversion bit with a value indicating that the first bits have 
been inverted/not inverted. 

In regards to claims 40, 53: Burleson teaches inverting the data and address buses. 
Burleson does not limit the type of bus. Official Notice is taken that address, data and command 
buses are well known types of buses. It would have been obvious to a person of ordinary skill in 
the art at the time of the invention perform Burleson's invention on any type of parallel bus 
because this would have provides for Burleson's power savings without limiting the type of bus. 

In regards to claim 62: Burleson teaches the inversion as described above. Burleson 
does not expressly state that there can be more than 2 devices. Official notice is taken that 
systems with more than 2 devices are common. It would have been obvious to use Burleson's 
bus inversion system in systems 

In regards to claim 10: Burleson teaches the number of bits being N. 50% of all values 
of N are odd. 

In regards to claims 1 1, 34: Burleson captures the bits only when bits are available to be 
transferred. 

In regards to claims 12, 35: Burleson captures the bits on every transfer. 
In regards to claims 13, 22, 36: Burleson makes the determination for reducing the 
number of transitions of the first bits and the inversion bit. 

In regards to claims 38-39, 51-52: Burleson teaches the bus can also be the address bus. 
In regards to claims 41-42, 54: Burleson teaches the bus can be the data bus. 
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In regards to claims 43-47, 55-60: Burleson teaches the number of bits being N. 4,8,9,16 
and 32 are included in N. 

In regards to claim 61 : Burleson teaches multiple inversion bits. 

4. Claims 1, 13-17, 22-26, 36-37, 48, 50, 63-64 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over de la Iglesia et al PN 6,490,703 in view of Devanney et al PN 6,243,779. 

In regards to claims 1,17, 26, 48, 63-64: de la Iglesia et al teaches a method of 
performing bus inversion on first bits (Fig 2A-2D) to be transmitted on a bus, from a first device 
(the sending device) to a second device (the receiving device), said method comprising the steps 
of: determining whether the first device will drive output data during a next drive cycle (the first 
device will drive during the next drive cycle. Note some form of arbitration including always 
granted is inherent.); if it is determined that the first device will drive output data during the next 
cycle; capturing a state of previously transmitted bits on the bus (Hamming code), capturing a 
state of an inversion bit associated with the previously transmitted bits (Flip); and determining 
from the captured state of the previously transmitted bits whether the first bits should be 
inverted, de la Iglesia et al is silent upon whether the bus is a unidirectional or bidirectional bus. 
Devanney et al expressly teaches that bit inversion can either unidirectional or bidirectional 
(Column 2 lines 21-22). It would have been obvious to use de la Iglesia et aFs bit inversion on 
either a unidirectional or bidirectional bus because this would have prevented limiting the 
usability of de la Iglesia et al's system. 

In regards to claims 13, 22, 36: de la Iglesia et al teaches the determination for reducing 
the number of transitions of the first bits and the inversion bit (POLF). 
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In regards to claims 14, 23, 37, 50: de la Iglesia et al teaches the determination for 
reducing the number of bits having a predetermined logic state (POLS). 

In regards to claims 15, 24: de la Iglesia et al teaches the state being a logical 1. 

In regards to claims 16, 25: de la Iglesia et al teaches the predetermined logic state being 
a logical 1 . Official Notice is taken that negative logic is well known. It would have been 
obvious to have the predetermined logic state to be a logical 0 because this would have 
accounted for systems in which logical 0 consumes more power than logical 1 such as negative 
logic. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Several prior art references are provided teaching bus inversion: 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Paul R. Myers whose telephone number is 571 272 3639. The 

examiner can normally be reached on Mon-Thur 6:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Rehana Perveen can be reached on 571-272-3676. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



PRM 

October 17, 2006 




RAULR. MYERS 
PRIMARY EXAMINE: 



